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© Parathyroid hormone derivatives. 

© Parathyroid hormone (PTH) derivatives represented by the general formula: 

Ser-Val-R a -Glu-Ile-Gln-Leu-Met-His-Asn-Leu-Gly-Lys-R 2 - 

Met-Glu-Arg-Val-Glu-Trp-Leu-R 3 -Leu-Gln-Asp«Val-His- 
Asn-R. 
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or a salt thereof wherein Ri represents Ser or a D-a-amino acid residue of 4 or less carbon atoms- 

R ZiTn t S 3 \ etrape P tide K chain whi <* contains at least one water-so.ub.e 0 -amino acid resS 

rI 3 rZT^ " ^ ? '""J" WhiCh C ° ntainS at ,east one w ^r-soluble a-amino acid residue; and 
R4 represents an aromatic amino acid residue or an amide thereof 

"* ' S "'^^ "i * -i* E » A, 9 or H is , F „ L ys or His. 6 ,s Lys . 
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BACKGROUND OF THE INVENTION 

The present invention relates to novel parathyroid hormone derivatives useful in hormone therapy. 
2X3? S (PTH) is synthesized in the parathyroid, and plays « «-P^^£^ 

^^^bTS^^d by apeptide fragment of an N-terminal (1 through 34 amino acid) portion 
[G. W. Tregear et al., 
70 Endocrinology 93. 1 349-1 353 (1 973)]. 

The amino acid sequence of the peptide fragment of the N-termina. (1 
of this human type PTH (this peptide fragment is hereinafter abbreviated as human PTH(1 34)) .s 

T 2 3 4 5 6 7 8 9 10 11 12 13 
H-Ser-?al-Ser-Glu-Ile-Gln-Leu-Met-His-Asn-Leu-Gly-Lys- 

1fi it 18 19 20 21 22 23 24 25 26 
Jls-iluisn-sL-ilt-Glu-Arg-Val-Glu-Trp-Leu-Arg-Lys- 

20 

to its efficacious use as a therapeutic agent: 

m The peptide is easily decomposed by various enzymes within the body; 
2 tS absorption efficLcy of the peptide into the body through various routes is very low, and 

Syntheses have been conducted for bovine PTH(1-34). few ^^.^S^^;^ 
example in one such derivatives, when the C-termmus Phe of huma . PTH( -34) ,s J»J^*™w*£ 

F H Renne et al. showed that for the human Pm(i-84) proiem 

« natural type protein [The Journal of Biological Chemistry 226, 1 41 98-1 4201 (1 991 )]• As to tne ac 
PTHO-34) fragment, however, no derivative similarly substituted has been known. 

SUMMARY OF THE INVENTION 
50 |„ order to solve the above described problems, the inventors previously substituted one, or more ^amino 
acid residues of human PTH(1-34) by chemica. synthesis and ^^J^J^^ $ 
derivatives bv (1) amino acid residue substitution considering the resistance to various pro eases w 
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peptide derivatives having excellent activity. 

In particular, the present invention provides a peptide represented by the amino acid sequence: 

Ser-Val-Rj-Glu-Ile-Gln-Leu-Met-His-Asn-Leu-Gly-Lys-Rj- 



Met-Glu-Arg.Val-Glu-Trp-Leu-R 3 ^Leu-Gln-Asp-Val-His- 
Asn-R 4 



25 



30 



or a salt thereof wherein R, represents Ser or a D- Q -amino acid residue of 4 or less carbon a ,n m , r 
repesents a tetrapeptide chain which contains at least one water-so.uble a4ino add residue 
R 3 ?enr7Z S 3 triPePtWe Ch3in WhiCh C ° ntainS 31 ,eaSl 0(16 -ter-soluble . -amin acid rescue- and 
Leu-ZZ: " " amm ° 3Cid r6SidUe " " there0f ' e ™» that * ^ is His- 

Rs is E-F-6 wherein E is Arg or His, F is Lys or His, G is Lys, Leu or Gin. 

DESCRIPTION OF THE INVENTION 

The tesic an,™ acid residue ,s preferablly an L- or amino acid residue represen, by ,he ,o„o„i„ g 



NH 2 



35 



Z-(CH 2 ) n -CHCOOH 



Samp eHf trie n NHC(N T H2 ° r ^ imida20 ' e rin9 ' " represen,s the of 1 to 5. 

«o acids sucE as D-Aa D^sr^D-Cys D Ser rnr;* 5 by * inC,Ude M ~ 

atoms such as D-Sct and^D-Ala ^ P"*"" 1 * D ~ a,n,no acids of 3 ° r less carbon 

D A^oTpi° f H- tetraPePtide Chain havi " 9 at least one water-soluble amino acid is represented bv A-B C 
^ Any combrnafion c A. B, C and D of Rs can be empfoyed and preferable cTbinZf fnciude 



50 



His -Lys -Lys -Lys, His- 
Leu-Lys-Lys, Lys -Lys -Lys -Lys and His-Leu-Lys-Ser . 



55 



amino ^7^^!^^ T, ^ a 

Gly Cit and Hci ThP L 6 " eUtral am,no acid residue inc,ljdes Ser, Asn, Gin Thr 

diL^proplni^ acU Ly »' 0mHh,r »- ^-oarginine 2 3- 

oprop,on,c ac.d, 2.4-d.am.nobutyr.c acd, 2-amino-4-guanidino-butyric acid, 2-amino-3-guanidino-pro- 
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25 



^"kTcornbination of E. F and G of R 3 can be employed, and Arg-G.n-G.n and Arg-Lys-His are most 

^"tr;;^ ^1^,. in the case of substitution at 3rd or 34* posit,, 

combination with other substitution at othe, ^°^^^ d Q[A by the use of an automatic peptide 
Peptide synthesis in the present invention can be car .ed out Dy ine 

. -tl. _ _i p d Mprrifield (Advances in Enzymology 32, «d<Jwyo i.i»o»;j *»w««> 
synthesizer. The method of R B. Memf.eld ^ va y ^ the carboxy , terminus is 

correspondingly to a bas.c synthes.s course ln_ * s 1 ctjye of an a . amin o group and 

triethylamine, ethylamine and methylamine invention 

sorption agents, percutaneous absorption agents and eye drops. In some cases, they y 

36 "''when the peptides are used as such therapeutic agents, effective amounts thereof are used to ; treat 
mamTals especially human. A.though they are generally used wKhin the range of 1 ng to 100 ug/kg 



Gly : Glycine 

Ala : Alanine 

Val : Valine 

55 Leu : Leucine 

lie : Isoleucine 

Ser : Serine 

Thr : Threonine 
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Cys 


: Cysteine 


Met 


: Methionine 


CalU 


: Glutamic acid 


Asp 


: Aspartic acid 


Lys 


: Lysine 


Arg 


: Arginine 


nlS 


: Histidine 


Phe 


: Phenylalanine 


Tyr 


: Tyrosine 


Trp 


: Tryptophan 


Pro 


: Proline 


Asn 


: Asparagine 


Gin 


: Glutamine 


Nle 


: Norleucine 


Cit 


: Citrulline 


Hci 


: Homocitrulline 


Orn 


: Ornithine 


hPTH 


: Human PTH 



20 



25 



is inleasedTd ,h ' "I 88 deSCribed ab0V6 ' ,he resistance to vari ™* Phases 

.sine eased and the persistence of the activity in blood is obtained. This is achieved by for examole 

subst.tut.ng the Diamine acids for the 3-position of PTH(l-34). Further, high PTH acuity was exposed 
2nX? ° f 31 °" e ° f the 14th 10 with other water-soluble laming ^ acid's) 

bv the l^t amm ? f I"^- Furthermore ' » was obse ^d that activity was also maintained or increased 
by the subst.tut.on of at least one of the 25-position to 27- P osition basic amino acids with water-soluble a 
am.no ac.d(s) espesially other neutral or basic amino acid(s). 



EXAMPLES 
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The present invention will hereinafter be described in detail with the following examples. It is understood 
.nvenTn 6 tyP ' Ca ' * ^ SUbMn m n0t intended t0 ,imi ' the ^cope of the 

EXAMPLE 1 Synthesis and Purification of PTH (1-34) Fragment Derivatives 

svnt^kTL? 5 ZT o y o th f i26d in accordance with a modified method of the solid phase peptide 

svnthes ze" , «• Merri,ie ' d " ^ En2ymoL 32 ' 22 ^ ™* an automatic peptide 

synthesizer 430A (Applied B.osystems) was used. Protected^eptide-resins were synthesized using oro- 

Bi T emS - H° ,eCted ami "° acid -P-y-thy, P henylaceUidomet h ;^s 
(pplystyrene-1 /«, divmylbenzene) are used as starting materials when derivatives havinq free carboxvlic 

"ZZTT^TT'T de T d ' 4 - meth V'^n^Vdryl resins are used as starting ^ S 

fn order to T "* deS ? d ' T ^ ^ Wefe C ° ndensed theret0 ^cessively. 

nrZn Ll* pr °'* Ct an °; amino 9 rou P of each amino acid on condensation, a tertiary butyloxycarbonyl (BOC) 

and ZZI S ' de ,UnCti0na ' 9r ° UPS W6re pr ° teCted in ,he fo,lowin 9 mann ^- Hydroxy, groups of seHne 

and hreon.ne were protected as O-benzy, ethers, a hydroxyl group of tyrosine as a p-bmmobenzyloxycar 

Snf 6 i C H a ^ 9r ° UPS ° f 9 ' U,amiC 3Cid 3nd 3Spartic acid as be -y' esters.imidazo.e n^Wen of 
L b ™*°»y™W. a side chain amino group of .ysine with 2-ch.orobenzyloxycarbonyl. a side 
Sfirr ° f ° mithine W,th ben2 y |o *ycarbony., a guanidine functional group of arginine wth ! 

Hon Ta^B ^T ind0 ' eimine ° f tryPt ° Phan With 3 ,0rmy ' ^ A " ami "° a -^s were opined 
from Apphed B.osystems Japan, Nova Biochem and Bachem Chemicals. 

After all of the amino acids were condensed on the resin, the protected peptide resin was taken out of 
* Z: heS ' 2er ^ dr , ied - The Peptide resin < 1 9) was allowed to react with anhydrous hyd^ge luorSe (8 
ml) conta,n.ng p-creso. (1 ml), 1 ,2-ethanedithiol (1 ml) and 2-mercaptopyridine (100 mg) at O' C fo 2 Jours 

2iT^T re8Cti0n ' hydr ° 9en ,,U ° ride W3S rem ° ved ^ distil,ation and the ~Sie was wa heS S 
diethyl ether to remove most of additives. The peptide was extracted with 3% acetic acid (10 ml) and^he 
res.n was removed by filtration. The fittrate was purified by gel filtration using a Sephadex G 25 column 
The cond^ns of gel filtration were as follows: column size: 2.8X60 cm; detecting wavelength 230 or 280 

Z£m Z ; The res e uL a o Cid: T ? ^ the pe ' tide were co.fected and then 

lyoph.Hzed. The result.ng powder sample was further purified by reversed phase high performance liquid 
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, , n/k^ ^i, & i9A nns no X 250 mm); eluting solvent A: 0.1% trifluoroacetic 

*irpeX e *s'SIt°l re S u,,s - amino acid ana.ysis Ihereo.. - - -* " °" 
reversed phase high performance liquid chromatography are shown in Table 1. 

.'"Tie tpJide" ^^Tiobes seeied with 6 N hydrochloric acid under reduced pressure, ir, 
L™reX 0. 4%^hloglycolic add a, 110-C .» 24 hours, and ,hen subieded ,o em,no acd analysrs. 
Theoretical values are designated in parentheses. 
b: Names of test compounds (no NH 2 at the terminus means COOH): 
JS (1 ) [D-Ser 3 ]hPTH(1 -34)NH 2 

(2) [D-Ala 3 ]hPTH(1-34) 

(3) [Thr 16 ]hPTH(1-34) 

(4) [Glu l6 ]hPTH(1-34) 

(5) [Lys 16 ]hPTH(1-34) 
20 (6) [Thr 27 ]hPTH(1-34) 

(7) lAsn 27 ]hPTH(1-34) 

(8) [Gln^lhPTHO^) 

(9) [Gln 2526 - 27 ]hPTH(1-34) 

(10) [Ser 27 ]hPTH(1-34) 
25 (HHGIy^hPTHCI,^) 

(12) [His^JhPTHO^) 

(13) [Lys 16 ,Gln 27 ]hPTH(1-34) 

(14) [Orn 16 ,Gln 27 ]hPTH(1-34) 

(15) [Hci 16 .GIn 27 ]hPTH(1-34) 
30 0 6) [Asp 16 .Gin 27 ]hPTH(1 -34) 

(17) IArg 16 ,Gln 27 ]hPTH(1-34) 

(18) [Arg aW7 ]hPTH(1-34) 

(19) [Gln^lhPTHO^) 

(20) [Lys 16 - 16 ,His 27 ]hPTH(1-34) 
35 (21)lLys 15 ,His 27 ]hPTH(1-34) 

(22) [Gln 25 ]hPTH(1-34) 

(23) [D-Lys 1t ]hPTH(1-34) 

(24) [Lys 16 - 16 ' 17 ,^ 7 ]hPTH(1 -34) 

(25) [Gln 16 ]hPTH(1-34) 
40 (26)[Ser 16 ]hPTH(1-34) 

(27) IGIy 16 ]hPTH(1-34) 

(28) ILys 16 ]hPTH(1-34)NH 2 

(29) [Lys 16 ,Asp 17 ]hPTH(1-34) 

(30) [Lys 14 - 15 ' 16 - 17 ]hPTH(1-34) 
45 (31) [Lys 15 - 16 ' 17 ]hPTH(1-34) 

(32) [Lys 16 - 17 ]hPTH(1-34) 

(33) [Arg 16 - 17 ]hPTH(1-34) 

(34) fArg 15,16 ' 17 ]hPTH(1-34) 

c: Retention time of the peptides by high performance liquid cnromatography 

Analysis conditions: a VISTA 5000 high performance chromatogram Varan) linked I to .a / 

wavelength: 280 nm] 



SO 



55 
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Table 1 Amino Acid Composition of PTH(l-34) Derivatives (a) 
Derivative Peptide (b) 



Amino Acid 


(1) 


(2) 


(3) 


< 4 \ 


( 5 ) 


Asx 


4 .00(4) 


4.00(4) 


3 . 00 ( 3 ) 


3 flfi / ^ \ 

. VJ U I 0 1 


J . 00 ( 3 ) 


Ser 


2.37(3) 


1.73(2) 




9 C Q / O \ 

j] 


2.57(3) 


Glx 


4.91(5) 


5.07(5) 


5 . 02 ( 5 \ 


D . XI ( O ) 


5.04(5) 


Gly 


1.02(1) 


0.97(1) 




n q d / 1 \ 

U« jo ( 1 J 


0.99(1) 


Val 


2.64(3) 


2.73(3) 


^ • DO [ O J 


z . / o ( 3 ) 


2. 72(3) 


Met 


1 .80(2) 


1.88(2) 




^.15(2) 


2.14(2) 


He 


0.78(1) 


0.89(1) 




u . by ( l ) 


0.87(1) 


Leu 


4.95(5) 


5.08(5) 


5.00(4) 


5.08(5) 


5.05(5) 


Phe 


1.08(1) 


0.99(1) 


1.00(2) 


1.01(1) 


1.01(1) 


Lys 


3. 02(3) 


3.07(3) 


2.92(3) 


2.93(3) 


3.91(4) 


His 


3.03(3) 


2.61(3) 


2.54(3) 


2.72(3} 


2 7 1 f ^ ^ 


Trp 


0.94(1) 


0.85(1) 


0.87(1) 


0.90(1) 


0.86(1) 


Arg 

Other amino 
acids 


2.01(2) 


1.90(2) 
Ala 

0.94(1) 


1.94(2) 
Thr 

0.86(1) 


1.94(2) 


1 .93(2) 


HPLC reten- 
tion time 
(minute) (c) 


25.0 


25.1 


26.6 


27.2 


25.7 
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. • ~f vTHf 1-341 Derivatives (a) 
Table 1 Amino Acid Composition of PTH(1 34) 
(continued) 

Derivativ e Peptide (b) 

2.52(3, 2.6U3, 2.60,3, 2.62,3, 3.67,4, 

5.12(3) 5.12(5) 7.02,7, 8.03,8) 5.09,5) 

0.92,1) 0.95,1) 0.99,1) 1.01(1) 1.04(1) 

2.75,3) 2.79,3, 2.81,3, 2.61,3, 2.81,3, 

1.69,2, 1.72,2, 2.04,2, 2.05,2, 1.91(2) 

0.88(1) 0.89,1) 0.93,1) 0.91(1) 0.94(1, 

4.92(5) 4.98,5, 5.01,5, 5.00,5, 4.89(5, 

1.05(1, 1.05,1, 1-02,1) 1-02(1) O- 96 ' 1 ' 

1.91(2) 1.92(2) 0.96(1) 0.91,1) 1-92,2) 

2.60,3) 2.63,3) 2.68,3, 2.68,3, 2.46(3) 

0.92,1) 0.89,1, 0.92(1, 1.04,1) 0.93,1, 
1 .89(2) 1.89(2, 1.90(2) 0.92(1) 1.89(2) 

Other amino Thr 
acids 0.91(1) 

HPLC reten- 4 26 . 4 25.8 27.0 
tion time 26.8 ***** 
(minute) (c) 



Asx 

Ser 

Glx 

Gly 

val 

Met 

He 

Leu 

Phe 

Lys 

His 

Trp 

Arg 



8 



EP0 561 412 A1 

Table 1 Amino Acid Composition of PTH(l-34) Derivatives (a\ 
(continued) v ; 

Derivative Peptide (b) 



Amino Acid 



(11) 



(12) 


(13) 


(14) 




(15) 


4.00(4) 


3.00(3) 


3.00(3) 


3 


.00(3) 


2.55(3) 


2.71(3) 


2.63(3) 


2 


.66(3) 


5.02(5) 


6.20(6) 


6.15(6) 


6 


.20(6) 


1.01(1) 


1.02(1) 


1 .01(1) 


1 


.00(1) 


2.89(3) 


2.86(3) 


2.80(3) 


2 


.83(3) 


1.94(2) 


1.98(2) 


2.04(2) 


2 


.03(2) 


0.98(1) 


0.93(1) 


0.90(1) 


0 


.92(1) 


4.94(5) 






5 . 


03(5) 


1.01(1) 


1 . 02 ( 1 ) 


i n n 1 1 \ 

X • U U ^ JL j 


X . 


00(1) 


1 .93(2) 


2.97(3) 


1 . 85 ( 2 \ 


^. . 


" ( * ) 


3.66(4) 


2.77(3) 


2.80(3) 


2. 


80(3) 


0.97(1) 


0.98(1) 


0.99(1 ) 


0. 


93(1) 


1.92(2) 


1.92(2) 


1.95(2) 


1. 


96(2) 






Orn 










0.95(1) 






23.6 


25.8 


25.8 


28 


.2 



Asx 

Ser 

Glx 

Gly 

Val 

Met 

lie 

Leu 

Phe 

Lys 

His 

Trp 

Arg 

Other amino 
acids 

HPLC reten- 
tion time 
(minute) (c) 



4.00(4) 

2.59(3) 

5.05(5) 

2.03(2) 

2.88(3) 

1.94(2) 

1.01(1) 

4.98(5) 

1-00(1) 

1 .96(2) 

2.75(3) 

0.99(1) 

1.91(2) 



25.0 
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20 



25 
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Table 1 »ino Acid coition of WH,l-34> Derivatives (a, 
(continued) 

Derivative Peptide (b) 



Amino Acid (16) ( 17 ) 



(18) (19) ( 20 ) 



Asx 
Ser 
Glx 
Gly 
Val 
Het 

He 

Leu 

Phe 

Lys 

His 

Trp 

Arg 

Other amino 
acids 



7^77T00<3) 4.00(47*^0(4) 3.00(3) 

2.41(3) 2.43,3) 2.67,3, 2.76(3, 2.57,3, 

5.97(6) 5.07,6) 5.12,5) 6.23(6) 5.11(5) 

0.91,1) 0.92,1) 1.06,1) 1.13(1) l-O^l) 

2.62(3) 2.63(3) 2.85(3) 2.90(3) 2.75(3, 

,.81(2) 1-87(2, l."(2) 1.98,2, 1.88(2, 

0.78,1) 0.82(1) 0.95(1) 0.97(1) 0.95(1) 



4. 


76(5) 


4 . 


74(5) 


4 . 


89(5) 


4 . 


97(5) 


4. 


05(4) 


0. 


94(1) 


0. 


95(1) 


0. 


98(1) 


1 . 


00(1) 


1 . 


04(1) 


1. 


.81(2) 


1 


84(2) 


0. 


95(1) 


1 . 


•92(2) 


3 


75(4) 


2 


.53(3) 


2 


.61(3) 


2 


.86(3) 


2 


.81(3) 


3 


.62(4) 


0 


•87(1) 


0 


.77(1) 


0 


.79(1) 


0 


.77(1) 


0 


.63(1) 


1 


.61(2) 


2 


.77(3) 


3 


.83(4) 


1 


.93(2) 


1 


•84(2) 



HFLC reten- 

40 tion time oca 26 2 24.8 25.5 21.6 

(minute) (c) 26.4 26. 



45 



50 
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Table 1 ^J£ ± £cld Composition of PTH (l-34) Derivatives (a) 



Derivative Peptide (b) 


Amino Acid 


(21) 


(22) 


(23) 


(24) 


(25) 


Asx 


4,00(4) 


4.00(4) 


3.00(3) 


3.00(3) 


3.00(3) 


Ser 


2.57(3) 


2.59(3) 


2.39(3) 


1.62(2) 


2.69(3) 


Glx 


5.18(5) 


6.09(6) 


4.88(5) 


5.12(5) 


6.22(6) 


Gly 


1.06(1) 


1.07(1) 


0.98(1) 


1.02(1) 


1.03(1) 


Val 


2.64(3) 


2.82(3) 


2.58(3) 


2.77(3) 


2.77(3) 


Met 


1.87(2) 


1.99(2) 


1.85(2) 


1.86(2) 


2.19(2) 


He 


0.93(1) 


0.92(1) 


0.80(1) 


0.97(1) 


0.94(1) 


Leu 


4.03(4) 


4.86(5) 




• U J ( 4 ) 


5.00(5) 


Phe 


1.04(1) 


1 .00(1) 


0.98(1) 


1.05(1) 


1.03(1) 


Lys 


2.79(3) 


2.69(3) 


3.76(4) 


4.76(5) 


2.87(3) 


His 


3.61 (4) 


2.80(3) 


2.59(3) 


3.62(4) 


2.68(3) 


Trp 


0.73(1) 


0.73(1) 


0.89(1) 


0.81(1) 


0.92(1) 


Arg 


1.85(2) 


1.03(1) 


1.86(2) 


1.84(2) 


1.87(2) 


Other amino 













acids 



HPLC reten- 
tion time 
(minute) (c) 



21.9 



24.0 



22.8 



20.0 



23.9 
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•v-;,v« nf PTHfl-34) Derivatives (a) 
Table 1 Amino Acid Composition of PM(i ) 
(continued) 

Derivative Peptide (b) 



10 



is 



20 



25 



30 



35 



ASX 


3. 


00(3) 


3.00(3) 


3. 


00(3) 


Ser 


3. 


35(4) 


2.50(3) 


2. 


59(3) 


Glx 


5. 


09(5) 


5.14(5) 


4. 


98(5) 


Gly 


0 


.95(1) 


1.89(2) 


0 


.99(1) 


val 


2 


.54(3) 


2.55(3) 


2 


.66(3) 


Met 


1 


.77(2) 


1.79(2) 


1 


.84(2) 


He 


0 


.86(1) 


0.86(1) 


0 


.87(1) 



.00(4) 3.00(3) 



Leu 
Phe 
Lys 
His 

Trp 

Arg 

Other amino 
acids 

HPLC reten- 
tion time 
(minute ) ( c ) 



5. 


13(5) 


5. 


20(5) 


5. 


03(5) 


4. 


89(5) 


4.05(4) 


1 . 


08(1) 


1. 


08(1) 


1. 


04(1) 


0. 


99(1) 


1.05(1) 


2. 


74(3) 


2 


.81(3) 


3. 


65(4) 


3 


88(4) 


6.90(7) 


2 


.53(3) 


2 


.55(3) 


2 


.63(3) 


2 


.49(3) 


1.72(2) 


0 


.85(1) 


0 


.80(1) 


0 


.85(1) 


0 


.90(1) 


0.92(1) 


1 


.93(2) 


1 


.94(2) 


1 


.89(2) 


1 


.88(2) 


1.96(2) 



19.2 



19.0 



23.4 



23.4 



19.8 



40 



45 



SO 



55 
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70 



75 



20 



26 



30 



35 



40 



Table 1 Amino Acid Composition of PTH(l-34) Derivatives (a) 
(continued) 1 ' 



Derivative Peptide (b) 


Amino Acid 


(31) 


(32) 


(33) 


(34) 


Asx 


3.00(3) 


3.00(3) 


3.00(3) 


3.00(3) 


Ser 


1.74(2) 


1.63(2) 


1.73(2) 


1.77(2) 


Glx 


5.15(5) 


5.07(5) 


5.11(5) 


5.07(5) 


Gly 


1.00(1) 


0.95(1) 


1.00(1) 


1.01(1) 


Val 


2.71(3) 


2.72(3) 


2.75(3) 


2.70(3) 


Met 


2.09(2) 


1.96(2) 


2.11(2) 


2.10(2) 


He 


0.90(1) 


0.86(1) 


0.91(1) 


0.91(1) 


Leu 


4.01(4) 


4.93(5) 


5.01(5) 


3.98(4) 


Php 


x . Uo ( X ) 


1.05(1) 


1.03(1) 


1.03(1) 


Lys 


5.90(6) 


4.85(5) 


2.89(3) 


2.89(3) 


His 


2.61(3) 


2.50(3) 


2.56(3) 


2.52(3) 


Trp 


0.94(1) 


0.89(1) 


0.95(1) 


0.95(1) 


Arg 


1.96(2) 


1.96(2) 


3.84(4) 


4.73(5) 


Other amino 
acids 










HPLC reten- 
tion time 
(minute) (c) 


19.4 


22.7 


23.2 


20.0 



EXAMPLE 2 Assay of Biological Activity of PTH (1-34) Derivatives 

reported ^e^af TlZT^ "ITT- W by 3 ™ dified ™*» * the method 

7 y cn, 9 eno et al - m The Jou rnal of Boogcal Chemistrv 263 ifi3fiQ-iA«*77 /iqqq\ a 



war «-f f ohf-i£i?/n i ? 
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Table 2 



hPTH(1-34) 

[D-Ala 3 ]hPTH(1-34) 

[Thr 16 ]hPTH(1-34) 

[Glu 16 ]hPTH(1-34) 

[Lys 16 ]hPTH(1-34) 

[Thr 27 ]hPTH(1-34) 

[6ln 26 ' 27 ]hPTH(1-34) 

l Q, n 25.26.27j h p TH ( 1 . 3 4) 

[Orn^.Glrv^hPTHO^) 

[Hci 16 ,Gln 27 ]hPTH(1-34) 

lArg 16 ,Gln 27 ]hPTH(1-34) 

[Arg 2627 ]hPTH(1-34) 

[Lys 1B ' 1 ".Hi8 Z7 ]hPTH(1-34) 

[D-Lys 16 ]hPTH(1-34) 

[Lys 15,16,17 >His 27 ]h p TH (1-34) 

[Gln ,6 ]hPTH(1-34) 

[Lys 16 .Asp 17 ]hPTH(1-34) 

[Lys 15 ' 16,17 ]hPTH(1-34) 

[Lys 16 "]hPTH(1-34) 

[Lys 1415,16 ' 17 ]hPTH(1-34) 

[Lys 16 ]hPTH(1-34) 




30 



35 



40 



45 



50 



SS 
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SEQUENCE LISTING 

<1) GENERAL INFORMATION: 
(i) APPLICANT: 

£) STOEET^f n Ch ? miCal Ind ^tries, Ltd. 

~?£5 ET: 1 " 1 Dos homachi 4-chome 
(C) CITY: Chuo-ku, Osaka 

(E) COUNTRY: Japan 

(F) POSTAL CODE (ZIP) : 541 

(ii) TITLE OF INVENTION: Parathyroid Hormone Derivatives 
(iii) NUMBER OF SEQUENCES: 41 

(iv) COMPUTER READABLE FORM- 

(A) MEDIUM TYPE: Floppy disk 

(B COMPUTER: IBM PC compatible 

(C) OPERATING SYSTEM: PC-DOS/MS -DOS 

S0FTW ARE: Patentin Release #1.0, Version #1.25 (EPO) 
(V) CURRENT APPLICATION DATA: 

APPLICATION NUMBER: EP * 93104500. 9 

(2) INFORMATION FOR SEQ ID NO:l: 

(i) SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 

Ser val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 

10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 

25 30 

Asn Phe 



(2) INFORMATION FOR SEQ ID NO: 2: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-si te 
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(B) LOCATION: 3 , " X aa=Ser or D-alpha-amino 

(D) OTHER.INFORMJTION: /^..^.Son .ton.-' 

(ix) FEATURE : j>iC . . 

(A) NAME /KEY : Modified- site 

(B) LOCATION: 14 water-soluble 
(D) OTHER INFORMATION: /note- "Xaa=His or water soiuoj. 

alpha -amino acid" 

(ix) FEATURE: 

(A) NAME /KEY : Modified- site 

(B) LOCATION: 15 water- soluble 
(D) OTHER INFORMATION: /note- «Xaa=Leu or water soiuox 

alpha-amino acid" 

(ix) FEATURE: , , 

(A) NAME /KEY: Modif led-Site 

[S! S^SSoS^IO.; /not- "Xaa-water-soluble 
alpha-amino acid" 

(ix) FEATURE: 

(A) NAME/KEY: Modlf ied-Slte 

(B) LOCATION: 17 nYfla n pr or wa ter-soluble 
(D) OTHER INFORMATION: /note- "Xaa«Ser or water 

alpha-amino acid", 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

iSi S^SoXaTICH, /not- "Xaa-water-sduble 
alpha-amino acid" 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-Slte 

g! oSr^FO^ATION: /not- «Xaa=water- soluble 
alpha-amino acid" 

(ix) FEATURE: jt£ . _ . . 

(A) NAME/KEY: Modif ied-site 

S! Sot'SSoSatioH; /not- "Xaa-water-soluble 
alpha-amino acid" 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 34 arnmatic amino acid or 
(D) OTHER INFORMATION: /note- «Xaa=aromatic amino 

amide thereof" 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 2: 

Ser Val Xaa Glu lie Gin Leu Met His Asn Leu Oly Lys Xaa Xaa Xaa 



1 



Xaa Met Glu Arg Val Glu Trp Leu Xaa Xaa Xaa Leu Gin Asp val His 



20 25 

Asn Xaa 
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(2) INFORMATION FOR SEQ ID NO: 3: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME /KEY: Modified- site 
<B) LOCATION: 3 

(D) OTHER INFORMATION: /note= "Xaa=D-Ser« 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 34 

(D) OTHER INFORMATION: /note- " Xaa =Phe- amide " 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 3: 

Ser Val Xaa Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asu 
5 - 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 
^° 2 5 30 

Asn Xaa 

(2) INFORMATION FOR SEQ ID NO:4: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 3 

(D) OTHER INFORMATION: /note= «Xaa=D-Ala« 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:4: 

Ser Val Xaa Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 
5 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 
20 25 3 0 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 5: 



17 



EP 0 561 412 A1 



<i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: , „ 

(A) NAME /KEY : Modif ied-8ite 

(B) LOCATION: 16 

<xi) SEQUENCE DESCRIPTION: SEQ ID NO: 5: 
Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lye His Leu Thr 



1 5 



Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 

on « 



20 

Asn Phe 



(2) INFORMATION FOR SEQ ID NO:6: , 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N-terminal 

(ix) F ^^^ E/KEY: Modified- site 
(B) LOCATION: 16 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 6 : 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Glu 

Lr Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 
20 25 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 7: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N-terminal 
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(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 16 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Ser val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Lys 

10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 

25 30 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 8: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 27 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 8: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 
5 " 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Thr Leu Gin Asp Val His 

25 30 

Asn Phe 



(2) INFORMATION FOR SEQ ID NO: 9: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 27 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 9; 
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Ser val Ser Glu n e Gin Leu Met His * T 

Ha. Asn Leu Gly L ys Hie Ley ^ 

Ser Met Glu Arg val Glu t 15 

Trp Leu Arg Lys Asn Leu Gln Aep ^ 

Asn Phe 30 

12) INFORMATION FOR SEQ ID N0 :10: 
(i) SEQUENCE CHARACTERISTICS • 

di) MOLECULE TYPE: protein 
(v) FRAGMENT TYPE: N-terminal 
fix) FEATURE: 

!« S5S5: sr«--it. 

(ix) FEATURE: 

<*i> SEQUENCE OHSC^IPTXOK, SEQ IE 

Ser val Ser Glu He ri„ t 

1 A - Le Gin Leu Meh m. , 

5 Hls Asn L eu Gly Lvs w,-= t 

10 y ys Hls L eu Asn 

Ser Met Glu Arg Val Glu Tm t 15 

Trp Leu Arg Gl„ 01a Leu ^ ^ ^ ^ 

Asn Phe 30 
W INFORMATION FOR SEQ ID N0:11: 

<"j T y ??r ami 3 no a -- acids 
TOPOLOGY.- linear 
(ii) MOLECULE TYPE : protein 
(v) FRAGMENT TYPE: N-tertn inal 

fix) FEATURE: 

fix) FEATURE * 

(ix) FEATURE* 

<=>' SSSS: J""*"-"- 
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(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Ser Val Ser Glu lie Oln Leu Met His ^ Leu Qly Lye ^ ^ ^ 

Ser Met Glu Ar g Val Blu Trp Leu G1 Qln Qln Leu ^ ^ 

25 30 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 27 

(Xi) SEQUENCE DESCRIPTION : SEQ ID NO: 12: 

Ser val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Ser Leu Gin Asp vll His 

25 30 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(V) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 27 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 
Ser Met Glu Arg Val Glu Trp Leu Arg Lys Gly Leu Gin Asp vl His 

25 n 
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Asn Phe 

(2) INFORMATION FOR SEQ ID NO:14: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) ™J™^ B/KEYs Modified-site 
<B) LOCATION: 27 

(xi> SEQUENCE DESCRIPTION. SEQ ID HO:l«i 

r v.x s„ «. n. cm w ~ hi. » — «y «• — 

L Met «. Arg v.! «!. Trp M « «. Hi. «. -» ~ «• 



Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 15: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

<v) FRAGMENT TYPE: N- terminal 

(iX> ^TSe/KEY: Modified-site 
(B) LOCATION: 16 

<iX) ^r^E/KEY: Modified-site 
(B) LOCATION: 27 

<xi> SEQUENCE DESCRIPTION: SEQ ID NO: 15: 
Se, val Ser Glu He Gin L eu Met His Asn ,eu Gly W His Leu Lys 



Lr Met Glu Arg Val Glu Trp ,eu Arg L ys Gin Leu Gin Asp Val His 

20 " 



Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 16: 
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(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 16 

(D) OTHER INFORMATION: /note- »Xaa=Orn" 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 27 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Ser val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Xaa 



10 



15 



Ser Met Glu Arg Val Glu Trp Leu Arg Lys Gin Leu Gin Asp Val His 

' 25 30 

Asn Phe 

) INFORMATION FOR SEQ ID NO: 17: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 16 

(D) OTHER INFORMATION: /note. "Xaa-homocitrulline (Hci) « 
(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 27 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 17: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Xaa 

5 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Gin Leu Gin Asp Val His 



25 30 
Asn Phe 
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(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 ammo acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N-terminal 

UX) F ^aJ U NAME/KEY : Modified-Bite 
(B) LOCATION: 16 

( ix^ FEATURE : . , 

(A) NAME /KEY: Modified- site 

(B) LOCATION: 27 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

ser V,! M> ». n. «» «- *« His *.» » «I V -» 

ser Met Glu Arg Val Olu Trp Leu Arg Lys Gin Leu Gin Asp Val His 



20 25 



Asn Phe 



(2) INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS:. 

(A) LENGTH: 34 amino acias 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N-terminal 



(ix) F ™J 0 J^ B/KEYs Modified-site 
(B) LOCATION: 16 

Hx) FEATURE: . , 

(A) NAME /KEY : Modif led-site 

(B) LOCATION: 27 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 19: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Arg 
Lr Met Glu Arg Val Glu Trp Leu Arg Lys Gin Leu Gin Asp Val His 



20 25 



Asn Phe 
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(2) INFORMATION FOR SEQ ID N0:20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 26 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 27 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20: 

Ser val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 

* 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Arg Arg Leu Gin Asp Val His 

25 30 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS* 

(A) LENGTH : 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 26 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 

* 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Gin Lys Leu Gin Asp Val His 

Asn Phe 



20 25- 30 



(2) INFORMATION FOR SEQ ID NO: 22: 

(i) SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 34 amino acids 
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(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 



(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 
*0 (B) LOCATION: 15 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 16 

75 (ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 27 



20 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:22: 

Ser val Ser Glu He Gin Leu Met His Asn Leu Gly Lys His Lys Lys 
1 5 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys His Leu Gin Asp Val His 
20 25 30 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO:23: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

35 ( v ) FRAGMENT TYPE: N- terminal 

{ ix) FEATURE : 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 15 



30 



40 



45 



50 



(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 27 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 23: 



Ser Val Ser Glu He Gin Leu Met His Asn Leu Gly Lys His Lys Asn 

10 15 



1 5 



Ser Met Glu Arg Val Glu Trp Leu Arg Lys His Leu Gin Asp Val His 
20 25 30 



Asn Phe 



55 
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(2) INFORMATION FOR SEQ ID NO:24; 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 



(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:24: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Asn 

* 10 15 

Ser Met Glu Arg Val Glu Trp Leu Gin Lys Lys Leu Gin Asp Val His 

25 30 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 25: 

(i) SEQUENCE CHARACTERISTICS • 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied- site 

(B) LOCATION: 16 

(D) OTHER INFORMATION: /note- »Xaa=D-Lys» 
(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:25: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Xaa 

b 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 
ZQ 25 30 ^ 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 26: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 
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(ii) MOLECULE TYPE: protein 
(v) FRAGMENT TYPE: N- terminal 



(ix) FEATURE: 

(A) NAME /KEY : Modified- site 

(B) LOCATION: 15 

(ix) FEATURE: 
70 (A) NAME/ KEY: Modified- site 

(B) LOCATION: 16 

(ix) FEATURE: 

(A) NAME/ KEY : Modif ied-site 

(B) LOCATION: 17 

75 (ix) FEATURE: 

(A) NAME /KEY: Modified- site 

(B) LOCATION: 27 



20 



25 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:26: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Lys Lye 
15 10 15 

Lys Met Glu Arg Val Glu Trp Leu Arg Lys His Leu Gin Asp Val His 
20 25 30 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO:27: 

(i) SEQUENCE CHARACTERISTICS: 
30 (A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

35 (v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 16 

40 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 27: 

Ser Val Ser Glu He Gin Leu Met His Asn Leu Gly Lys His Leu Gin 
15 10 15 

«5 Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 

20 25 30 

Asn Phe 

50 (2) INFORMATION FOR SEQ ID NO: 28: 

(i) SEQUENCE CHARACTERISTICS: 
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(A) LENGTH: 34 amino acide 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Inhibitory-site 

(B) LOCATION: 16 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:28: 

Ser val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Ser 
5 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 

25 30 

Asn Phe 

) INFORMATION FOR SEQ ID NO: 29: 

(i) SEQUENCE CHARACTERISTICS : 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE : 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 16 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:29: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Leu Gly 

5 10 15 

Ser Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 
20 25 3 0 

Asn Phe 

INFORMATION FOR SEQ ID NO: 30: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 
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UX) ^I^AME/KEY: Modified-Site 
(B) LOCATION: 16 

UX) F ^rSA E /KEY: Modified-site 

1?! ^REFORMATION: /note- -Xaa-Phe-audde- 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 30: 

Ser val Ser Olu lie Gin Leu Met His Asn Leu Oly Lys His Leu Lys 
ser Met Olu Arg Val Glu Trp Leu Arg L ys Lys Leu Gin Asp Val His 



20 

Asn Xaa 



(2) INFORMATION FOR SEQ ID NO: 31: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

( 1X ) F ^^^ E/KEY: Modified-site 
(B) LOCATION: 16 

(ix) ^^^g/KEY: Modified-site 
(B) LOCATION: 17 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:31: 

Ser val Ser Olu lie Gin Leu Met His Asn Leu Gly Lys His Leu Lys 

Lp Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 
20 2b 

Asn Phe 

(2) INFORMATION FOR SEQ ID NO: 32: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 
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(ix) FEATURE: 

(A) NAME/KEY: Modified- site 

(B) LOCATION: 14 

(ix) FEATURE: 

(A) NAME /KEY : Modif ied-site 

(B) LOCATION: 15 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 16 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 17 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO:32: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys Lys Lys Lys 

Lys Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 
20 2 5 30 

Asn Phe 

2) INFORMATION FOR SEQ ID NO: 33: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 15 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 16 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 

(B) LOCATION: 17 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 33: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Lys Lys 

5 10 15 

Lys Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 

25 30 

Asn Phe 
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10 



75 



20 



(2) INFORMATION FOR SEQ ID NO: 34: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATOR^ E/KEY: Modified . site 
(B) LOCATION: 16 

(ix) ^™^ E/KE y. Modified-site 
(B) LOCATION: 17 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 34: 

ser val Ser Glu lie Gin Leu Met His Asn Z~ Gly Lys His Leu Lys 
Lys Met Glu Ar 9 val Glu Trp Leu A ? Lys Lys Leu Gin Asp Val His 

25 Asn Phe 

(2) INFORMATION FOR SEQ ID NO:35: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

<v) FRAGMENT TYPE: N-terminal 

(iX> F S^E/KEY: Modified-site 
(B) LOCATION: 16 

{xx) F ^^^j E / KEY: Modified-site 
(B) LOCATION: 17 



30 



35 



40 



45 



50 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO: 35: 

ser V.1 ser Glu ,» On I*. Met Hi. » — «» I*. His tt. 

Lg Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val His 



20 

Asn Phe 
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70 



(2) INFORMATION FOR SEQ ID NO: 36: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 34 amino acids 

(B) TYPE: amino acid 
<D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: protein 

(v) FRAGMENT TYPE: N- terminal 

(ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 15 

75 (ix) FEATURE: 

(A) NAME/KEY: Modif ied-site 

(B) LOCATION: 16 

(ix) FEATURE: 

(A) NAME /KEY: Modif ied-site 
2Q (B) LOCATION: 17 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 36: 

Ser Val Ser Glu lie Gin Leu Met His Asn Leu Gly Lys His Arg Arg 

25 10 15 

Arg Met Glu Arg Val Glu Trp Leu Arg Lys Lys Leu Gin Asp Val Hir 

25 30 

Asn Phe 



30 



35 



40 



(2) INFORMATION FOR SEQ ID NO: 37: 

(i) SEQUENCE CHARACTERISTICS- 

(A) LENGTH: 4 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:37: 

His Leu Asn Ser 
1 

(2) INFORMATION FOR SEQ ID NO: 38: 

45 <*> SEQUENCE CHARACTERISTICS - 

(A) LENGTH: 4 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 

50 

(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 38: 
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70 



His Lys Lys Lys 
1 

(2) INFORMATION FOR SEQ ID NO: 39: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



75 



20 



25 



(Xi) SEQUENCE DESCRIPTION: SEQ ID NO:39: 

His Leu Lys Lys 
1 

(2) INFORMATION FOR SEQ ID NO: 40: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide , 



30 



35 



40 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:40 

Lys Lys Lys Lys 
1 

(2) INFORMATION FOR SEQ ID NO: 41: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 4 amino acids 

(B) TYPE: amino acid 
(D) TOPOLOGY: linear 

(ii) MOLECULE TYPE: peptide 



45 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 41 



His Leu Lys Ser 
1 



so Claims 

1. A peptide represented by the amino acid sequence: 



55* 
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Ser-Val-Rj-Glu-Ile-Gln-Leu-Met-His-Asn-Leu-Gly-Lys-^- 
Met-Glu-Arg-Val-Glu-Trp-Leu-R 3 -Leu-Gln-Asp-Val-His- 



Asn-R 4 



or a salt thereof, wherein R, represents Ser or a D- Q -amino acid residue of 4 or less carbon atom*- 
R, repesents a tetrapeptide chain which contains at least one water-soluble t-arTo ac^esSuT 
io R 3 epresen ts a tnpeptide chain which contains at .east one water-soluble a -ar^o add rescue and 
Wwnts an aromatic amino acid residue or an amide thereof ' 

Whe " ^ " HiS - LeU " As "- S -- R 3 is E-F-G wherein E is Arg or His. F is Lys or Hi, 

* 2. A pepetide or a salt thereof according to claim 1 . wherein R, is a neutral amino acid residue- R, is A R 
Ra -s a tnpeptide chain consisting of basic or neutral water-soluble a-amino acids. 



25 NH 2 



Z-(CH 2 ) n -CHCOOH 

^ [Wherein Z represents NH 2 . NHC(NH)NH 2 or an imidazole ring, n represents the integer of 1 to 5]. 
4. The peptide or a salt thereof according to claim 3 wherein a basic amino acid residue is Lys. Arg o, 

^ 5. The peptide or a salt thereof according to claim 1 wherein R, is Ser. D-Ser or D-Ala. 

6. The peptide or a salt thereof according to claim 2 wherein A is His or Lys. 

7. The peptide or a salt thereof according to claim 2 wherein B is Leu. Lys or Arg. 

40 0 T r he GI P y ePtide " 3 S3,t th6re0f aCC ° rdi "S to c,aim 2 serein C is Asn. Orn. Hci. Asp. Arg. Lys. D-Lys, Ser 
9. The peptide or a salt thereof according to claim 2 wherein D is Ser, Lys. Asp or Arg. 

45 m ££5 ol H-trLX 00 "" 9 t0 daim 1 Wherei " R2 ^ HiS - L ^- L y, His-Leu-Lys-Lys, Lys- 
11. The peptide or a salt thereof according to claim 1 wherein E is Arg or Gin. 

so 12. The peptide or a salt thereof according to claim 1 wherein F is Lys. Gin or Arg. 

13. The peptide or a salt thereof according to claim 1 wherein G is Lys. Gin. Arg. His. Asn. Thr or Ser. 

^ 14. The peptide or a sa.t thereof according to claim 1 wherein R 3 is Arg-Gln-GIn or Arg-Lys-His. 

15. The peptide or a salt thereof according to claim 1 wherein FU is Phe. Phe-NH 2 . Tyr or Tyr-NH 2 . 

16. The peptide or a salt thereof according to claim 1. wherein 
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(1) R, is Ser, R2 is His-Lys-Lys-Lys, Ra is Arg-Lys-His, R* is Phe; 

(2) Ri is Ser, R 2 is His-Lys-Lys-Lys, R 3 is Arg-Lys-Lys, FU is Phe; 

(3) R, is Ser, R2 is His-Leu-Lys-Lys. R3 is Arg-Lys-Lys, FU is Phe; 

(4) R, is Ser. R2 is Lys-Lys-Lys-Lys, R3 is Arg-Lys-Lys, FU is Phe; 

(5) R1 is Ser. Rz is His-Leu-Lys-Ser. R 3 is Arg-Lys-Lys, FU is Phe-I 
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